Activity of protein phosphatase calcineurin is decreased in sporadic and familial amyotrophic lateral sclerosispatients.
Calcineurin (CaN) is a Ser/Thr protein phosphatase involved in a wide range of cellular responses to calcium mobilizing signals. Previous evidence supports the notion that calcineurin is oxidatively inhibited by mutant Cu, Zn superoxide dismutase (SOD1) typical of familial ALS patients in vitro and in transgenic mice. We report that calcineurin activity is markedly inhibited in lymphocytes from 37 sporadic, eight familial ALS patients and an asymptomatic subject carrying an SOD1 mutation as compared to 28 healthy controls. Two other healthy subjects, heterozygous for the D90A mutation from a recessive pedigree, have normal calcineurin activity. Immunoreactive CaN protein, age, sex and riluzole treatment are not related to calcineurin activity in samples from patients. However, we have observed a marked increase in total protein oxidation in extracts from ALS lymphocytes, as compared to extracts from control subjects. These data confirm that modification of calcineurin activity and possibly of calcineurin-mediated pathways of signal transduction (including modulation of apoptotic neuronal death) may contribute to the pathogenesis of ALS.